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A radiation evaloation was performed on LT1194 (Dual Compatator} to deterniine the fotal dose tolerance of
these pats. A brief summary of the test resnlts ig provided below. For detailed information, refer to Tables i
thromgh TV and Figure 1.

The total dose testing was performed using 2 Co™ gamma ray source. During the radiation testing, eight paris
werg irradiated under bias (soc Figure 1 for bias configuration), and two parts were used as confrol samples. The
iotal dase radiation levels were 5, 10, 15, 20, 30 and 50 krads*. The dose rate was between 0.29 and 1.17
krads/hour, depending on the total dosc level (sce Table II for radistion schedule), After each radiation exposure
parts were clectrically tested according to the test conditions and the specification limits** listed in Table I1L,

All parts passed initial clectrical measurements. After the 5 krad irradiation, all irradiated parts exceeded the
maximum specification limit of £40 nA for iiol, ito2, and iio3 with readings ranging fromi -74.3 nA to -140.7 nA
After the 10 krad irradiation, all parts continued to exceed the maximum specification Limit for 101, ii92 and iiv3
with readings ranging from -272 nA to -357 nA. In addition all irradiated parts except S/N 73 exceaded ihe
maximum specification limit of 500 nA for -ibias] with readings ranging from 508 nd {o 399 nA. Al irmadisted
parnts continued to pass all other clectrical tests.

After the 15 krad irradiation, all parts continued to exceed the maximum specilication lunit for 501, 1302, fie3 and
-ibias1 with readings ranging from -349 nA to -1030 nA, and 612 nA to Y09 nA. In addilion 3/N 74, 78, 77 and
79 exceeded the maximumn specification limit of 75U nA for -itias3 with readings ranging from 810 nA to 833 nA,
All irradiated parts continued to pass all other slectrical tests.

After the 20 krad frradiation, all parts continued to exceed the maximum specification limit for 1071, ##02 iio3 and
-ibias| with readings ranging from -394 nA to -549 nA, und 687 nA 10 827 nA. Al irradiated parts cxceeded the
maximmm specification limil {or -bias3 with readings ranging from 776 nA w0 910 nA. In aadition S/N 74, 77 and
79 exceeded the maximum specification limil of 730 nA for fhias? with readings ranging from 752 nA to 764 nA.
All irradiated parls continued to pass all other electrical tests.

Aller annealing {or 168 hours at 23°C, all irradiated parts continued to exceed the maximum specification limit for
101, u02, 103 and -ihiasl with readings ranging from -370 nA to -511 nA, and 653 nA to 782 nA. T addition all
irrudiated paris excepr SN 73 exceeded the maximum specification limit for -ibias3 with readings ranging trom
766 nA o 865 nA. Allirradiated parts continued to pass all other electrical tests,

*The term 1ads, 25 used in this doenment, means rads(silicon). All radiation levels cited are cumulative.
**These ure manufacmrer's pre-irradiation data speeification limits. No post-irradiation limits were provided by
the manulfacturer af the time these tests were performed.
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Adter the 30 krad irradiation, all parts continued to exceed the maximum specification limit for ii0'1, 1102, iio3 and
-1bras] willt readings ranging from -521 nA to -724 nA, and 873 nA to 1036 nA, All irradiated parts cxceeded rhe
maximum specilication limit for -ihias3 with readings ranging from 951 nA to 1137 nA. In addition all parrs
exceeded the maxnnum specification Fmit of 750 nA for -ibias? with readings ranging from 748 na 10 961 nA
All irradiated parts contnued to pass all other clectrical wsts,

After the 50 krad irradiaiion, all parts continued 1o exceed the maximum specification limit for 101, 102, g3 and
-ibiasl, -ibias2, -1bias3 with reudings ranging from -514 nA to -203 nA, and 89% nA to 1447 nA. Al irradiated
parts continued to pass ail other elecirical tests.

Table IV provides a summary ol (be weun and standard deviation valuss for cach parameter after different
irradiation exposures and annealing siep.

Any further details about this gvaluation can be obfained npon request. If you have any questions, please call me at
{301) 731-8954,

ADYISORY OM THE [JSE OF THIS DOCUMENT

The mformation conlained in this document has been developed solely for the
purposs ol pruviding general gridance to employees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only
as 4 vourtesy to other gavernment agencies and contractors. Any distribution of
luis document, or application or use of the information contained herein, is
expressly conditional upon, and is subject to, the following understandings and
liitations:

(a) The information was developed for general guidance only and is subject (o
change ai any time;

(b) The infarmatian was developed wnder wnique GSFC laboratory conditions
which mixy differ snhstantially from owtside conditions;

{c) GSFC does not warrant the accuracy of the information when applied or
used under ather than unique GSFC laboratory conditions;

(d) The information should not be construed as a representation of product
performance by either GSFC or the mannfachrer;

(c) Ncither the United States govemment nor any person acting on behalf of
the Unitcd States government assumes any liability resuling from the
application or use of the information.



CAREIFOIRTSZ 79 GO0

TARLE T, Part Information

Generic Part Mumber: LTHI9A
CASSINI/CIRS

Part Mumber: MIES1O/I0307S[A
CASSINI/CIRS

Conleol Number:; 11694

Charpe Numiber; EE56049
Manufaclurer: Lincar Technology
Lot Date Code: 9103

Ouantity Tested: 10

Serial Numnber of

Control Samples: 70, 71

3enial Numbers of

Radiation Samples: 72,73,74,75,76,77, 78, 79
Part Function: Comparator

Part Technalogy: CMOS

Packape Style: TO-5 19 Pin

Test Equipment: Add40

Test Engincer: £, Srioudom

* No raduation tolerance/hardness was guaranteed by the maiulucturer for this part.
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TABLE 1I. Radiation Schedule for LT1194
EVLENTS

13 INITIAL ELCCTRICAL MEASUREMEMNTS

2) 5 KRAD IRRATHNATION (0,312 KRADS/HOUR)
POST-5 KRAD ELECTRICAL MEASUREMENT

3) 10 KRAD IRRADIATION (0.294 KRADS/HOUR)
POST-10 KRAD ELECTRICAL MEASUREMENT

4} 15 KRAD IRRADIATION (4,294 KRADS/HOUR)
POST-15 KRAD ELECTRICAL MEASUREMENT

5) 20 KRAD IRRADIATION (0.076 KRADSHOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

6) 168-HOUR ANNEALING @25°C
POST-168 HOUR ANNEAL ELEC1RICAL MEASUREMENT

7) 30 KRAD IRRADIATION ( 0.588 KRADS/HOUR)
POST-30 KRAD ELECTRICAL MEASUREMENT

8) 50 KRAD IRRADIATION ( 1,176 KRADS/HOUR)
POST-50 KRAD ELECTRICAL MEASUREMENT

PARTS WERE IRRADIATED AND ANNEALED UUNDFER RIAS: SEE FIGURE 1.
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#
1 1dd
3 Isc
3 viel 1
4 viel 2
5 +ibiaei 1
6 =ibiasl )
7 o+ibiasl_ 2
U -ibiasl 2
9 iliol_1
il 1iol 2
11 wioZ_1
12 vioZ 2
12 +ibias2_1
14 -ibias2_1
15 +ibiamz_2
16 -ibias2_2
17 dim2_1
18 {im2_2
19 vield_1
20 wicd 2
2L +ibias3_1
22 -ibias3_1
22 +ibias3_2
24 -ikins3_2
35 {lo3_1
26 iioca_2
27 wioa_1
28 viod_2
2% omrr 1
30 cwar 2
A1 +Avs 1 {(V/mv}

12
KN
34
gyt

37
iz
3o
40

+hvs 2 {(V/imv)

Tabhle N Electrical Chatacteristics of LT119A
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Min Max
0.0 ma 0.0
-5.00 ma 0.00
=1.000 v 1.000
=1.000 my 1.000
-0.1 na L H Y
=3.1 pna 500.0
=.1 na 500.0
-0.31 na -500.0
=40.0 na 40.0
~40.0 na 40,0
=1.000 v 1.080
=1.000 mv 1.000
—-0.1 n» T50.0
-0.1 nm 750.0
0.1 1= 7500
-0.1 na F50.0
-40.0 na 40.48
-40.0 na 40,4
-1.000 mwv 1.000G
-1.000 mv 1.000
0.1 na 750.0
-0.1 na 7500
-0.1 no 80,0
=%.1 na 750.0
-4%.0 na 40.0
=-40.0 na 40.0
~1.000 my 1.0G00
=1 000 mv 1.4000
90.0 db
90.0 dhk
20.00 Vimv
20.00 Vimy
0. 600
0.600
0.600
1.600
S 1.500
1.5%00
. 1.560
1.540

<4 ad

Conelibions

Vas = +/= 1%

Vo5 = +/=- 14w .
Veg=+/-15v, Vem = Oy
Vegey/-15v, Vem = Ov
Veg=t/ 15v, vem - Ow
Veg=4+/-15v, Von = Q0w
Vau—e/=15v, Wom = O
Ves=+/-15%v, Vom = Qv
Ves=+/-15v, Vom = Ow
Vegoa /o1%y, VYom = 0w

Ves=+2Tv/-3v, Vom =+12v
Vas=+2Tv/=-2v, Vom =+12v
Vars+27v/=-3v, VYom =412v
Vag=+2Wv/=-3v, VYom =+13v
Vag=+2Tv/=-3v, Vom =+13v
Vag=+2Tv/~3v, Vom =+13v
Vag=+2Tv/-3v, Vou =+13v
Vas=+2Tw/~3v, Vom =+12v

Vas=+3v/=2%v, Yoo =
Vea=+3Iv/-27v, Vom =-13v
Vaa=+3v/=27v, Vom =-12v
VEo=43v/-27v, VYom =-12v
Vesm12¥/-2Tv, Vom =wllv
Wes=+3v/-27v, vem =-12v
Vas=43v/-27v, Vem zelZv
Vas=43v/-27v, Vom =-=12v

Vsu=2.5v/-2.5v, Vom==7 . 5w
Vss=2 . Bv/f-2.5v, Vom==2 . Sv

Ves=+/-15v, Vem = +/-132v
Vaas+/=15v, Vom = +/-13

¥as=+/=15%v, Vo
Vag=+/-1%¥, Yo

+/=10v
+ /=10y

Ves=3.5v/-1.0v,1a0l=3.2ma
Vee=3.5%v/-1.0v,inl=3, 2ma
Vas=2.28v/-2.25v,.ial=3 . 2na
Ves=2,25v/-2,25v,i0l 3. 2ma

Vos=+2Tv/-3v, io1=2Cma
Ves=+2T7v/-3v, ial=25ma
VeE=43v/-27Y, inl<2%ma
Vee=+3v/-27v, 1ol 2%ma
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Figure |, Radiation Bias Circuil for LT119A




